FREE   EXPANSION   OF   GASES
to the condensation of the air, and partly also to the friction of the pump and the motion of the water during the process of stirring. To estimate the value of the latter sources of heat,, the air-pipe A was closed, and the pump was worked at the same velocity and for the same time as before, and the water was afterwards stirred precisely as in the first instance. The consequent increase of temperature indicated heat due to friction, etc.
The jar was now removed, and the receiver, having been immersed into a pneumatic trough, the quantity of air which luul been compressed into it was measured in the usual manner and then corrected for the force of vapor, etc. The result added to 136.5 cubic inches, the quantity contained by the receiver tit first, gave the whole quantity of compressed air.
The result given in Table I. is the difference between the effects of condensation and friction alone, corrected for the slight superiority of the cooling influence of the atmosphere in the experiments on friction. We must now, however, proceed to apply a further correction on account of the circumstance that the friction of the piston was considerably greater during the condensing experiments than during the experiments to ascertain the effect of friction. In the latter case the piston worked with a vacuum beneath it, while in the former the leather was pressed to the sides of the pump by a force of condensed air averaging 32 Ib. per square inch. I endeavored to
TABLE I.
Source of Heat	'S'S 111 KM	Barometrical i Pressure	QoantityofAir Compressed in Cubfe laches	41 y II	11 Jl	I	T^mporntu Ifofor* Kx-	r«i «f Water After KJO	I i!
Condensation, etc. . Friction, etc .......	300 300	30.00	3047	o 50.2	o 57.5 57.5	0 2.224-1 (5H5	O 51.030 55 (552	O 55, oyu	o 0, (H)'j 0 IJ''?
Condensation, etc. . Friction  etc .......	300 300	30,07	2924	54.8	53.5 54 5	0.817+ 0 358+	53.970 54 (175	54. 004 5^ Olil	0 4(57
Condensation, etc.. Friction  etc....	300 300	30.24	2870	53.7	52.5 52 (1	0.380+ 0 700+	515WI 54 11)7	53, 197 54 524	o, r.;m
Condensation, etc. . Friction etc	300 400	80.07	2939	58.8	57.5 57 75	L704— 1 536	55.351) 50 054	5(5,053 50 475	turn
Condensation, etc.. Friction, etc .......	300 300	30.34	»24	55.7	53.5 53 75	2.184+ 2 310+	55. 400 55 I) (Hi	no 170	O.flflO
Condensation, etc.. Friction etc....	300 300	30.40	3033	58.1	«o.'o 60 4	0.174+ 0 190+	59.87(1 00 478	00.472 (Ul 71*1	0,590
									(I, M»
Condensation, menu Friction, etc., mean.	300 300	30.20	2950	50.2		0.078— 0.008+			o!uu7
Corrected Result. . .		30.20	295(5						0, 344
21ospheric air, a fact which seems to me to confirm the idea that when the changes in temperature are
